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Where does plastic go?
The hidden journey of microplastics

Karl Cirilson E. Angulo

Where does plastic go when we can no longer see it? Follow one plastic bag
as it crumbles into invisible particles and see where it ends up.

A plastic bag left on a city street doesn't necessarily re-
main intact. Sunlight and physical abrasion can gradual-
ly wear it down, breaking the plastic into smaller pieces.
Some fragments eventually become too small to see, but
they remain in the environment. Being invisible doesn't
mean they've disappeared, and figuring out where these
hidden particles go is a scientific challenge in its own.

From plastic waste to microplastics

Plastics are everywhere because we produce so many of
them: global production has risen from around 2 million
tonnes in the 1950s to over 450 million tonnes today (figure
1)." As large plastic items break down, they form microplas-
tics: fragments made of different polymers (long-chains of
molecules that make up plastics) measuring less than 5 mil-
limetres in diameter, about the width of a pencil lead.??
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Figure 1: Global plastics production 1950-2019
Image taken from Ref. [1]
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The breakdown happens mainly through weathering. Sun-
light, waves, wind and even microbes gradually weather
plastic through physical, chemical and biological processes,
splitting large pieces into increasingly smaller fragments.?
Sunlight is often the fastest of these processes.*! Microplas-
tics formed from larger objects are called secondary micro-
plastics, while those manufactured to be small, such as the
microbeads once used in personal care products, are called
primary microplastics (figure 2). Among the two, secondary
microplastics are far more common.?#
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Figure 2: The illustration shows how primary and secondary
microplastics form and eventually enter the environment. Prima-
ry microplastics are intentionally manufactured at small sizes,
whereas secondary microplastics form when larger plastic objects
break down into smaller particles through weathering.

Image courtesy of the author

Following microplastics through
aquatic environments

Once these particles form, where do they go? People often
discard packaging on the ground or in waterways, where sur-
face runoff carries it into rivers and lakes.”! Rivers are a ma-
jor source of microplastics entering the sea.®» Some particles
also pass through wastewater treatment plants, while others
are worn off car tyres through friction with the road or shed
from synthetic clothes each time they are washed.!
Seawater has a density of about 1.02 g/cm?, and a plastic’s
density helps determine its fate: less dense plastics float and
can travel long distances, while denser ones sink and settle
into sediments.?% Scientists suggest that the ocean floor is
the final resting place for much of this material.l¥

A single plastic bag can leave a trail spanning a city street,
a river, a coastline and the deep sea. But before scientists
can follow that trail, they must assure they can recognise a
microplastic when they see one.

How do scientists identify
microplastics?

Not every particle that looks like plastic is actually made of
plastic. In a recent study, only about 30% of particles visual-
ly identified as potential microplastics were confirmed to be
plastic.®! Scientists therefore analyse collected samples to
identify and characterise suspected microplastics.

First, they collect a sample from water, sand, or even fish,
remove the organic material surrounding the particles, and
filter what remains.”! Next, they examine the particles under
a microscope, count them, and record their shape (figure 3)
and colour (figure 4).57

Figure 3: Examples of different microplastic shapes observed under
a stereomicroscope in samples collected from five river mouths of
Manila Bay: (A) fragment, (B) film, (C) pellet, (D) line, (E) sheet and

(F) foam
Image taken from Ref. [7]

Figure 4: Examples of different microplastic colours observed
under a stereomicroscope in samples collected from five river
mouths of Manila Bay: (A) white, (B) black, (C) red, (D) green, (E)
blue, (F) yellow, (G) orange, (H) transparent and (I) violet

Image taken from Ref. [7]

But a microscope cannot reveal what a particle is made of.
To find out, scientists use Fourier-transform infrared (FTIR)
spectroscopy. Different polymers absorb infrared light in dis-
tinctive patterns, creating chemical fingerprints. The instru-
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ment reads the pattern and compares it with a ‘fingerprint’
library of known polymers.B? This is like matching a finger-
print found at a crime scene: scientists compare the pattern
with a reference to help identify the polymer (figure 5). Very
small particles are more difficult to identify. Below a tenth
of a millimetre, FTIR can sometimes struggle, which is why
scientists continue to improve their methods using
instruments that provide finer spatial resolution, such as
micro-FTIR and Raman spectrometry.?!

Fourier transformation:

A Fourier transformation is a mathematical transformation
that helps translating the data created by FTIR spectros-
copy into a more visually appealing spectrum. This trans-
formation makes it easier for scientists to analyse the data
and recognise distinct patterns from different molecules.
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Figure 5: Examples of FTIR spectra used to identify microplastics:

(A) brown foam identified as polyurethane, (B) white pellet identi-
fied as high-density polyethylene, (C) white fragment identified as
polypropylene and (D) white foam identified as polystyrene

Image taken from Ref. [7]

Why do microplastics matter?

We have traced microplastics through aquatic environments
and seen how scientists identify them. But why does this
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matter? As these particles move through marine ecosystems,
they can come into contact with organisms,®#?! becoming
part of ecological processes that scientists are still trying to
understand. Tracing their journey helps scientists to learn
not only where microplastics go, but also how human-made
materials interact with aquatic ecosystems.

What scientists know:

Microplastics are widespread across many environ-
ments.?!

«  Many organisms ingest microplastics, which can carry
other chemicals that can be harmful to them.®!
Microplastics have been found in everyday foods and
drinks, including table salt, drinking water and
seafood.>6]

Experiments show that microplastics can cause inflam-
mation and tissue damage in fish and mammals.l®®!

What scientists are still investigating:

The long-term effects on human health.["]

«  How much microplastic reaches people through food
and water.®
Their long-term effects on ecosystems.

What can we learn from the Philip-
pine environment?

In a 2024 study, researchers collected fish from public wet
markets in eight municipalities in Cebu Province, Philippines,
and tested their edible tissues for microplastics.”! They
found 389 particles across all 11 fish species. To confirm the
particles’ composition, they used the same two-step method
described above: microscopy followed by FTIR. The results
showed that polyvinyl alcohol (PVA), polyacetylene (PA) and
polyvinyl chloride (PVC) were the most common polymers
in the samples. Particles appeared in both bottom-dwelling
and open-water fish, supporting the idea that microplastics
travel throughout the water column.®

In a separate study, researchers found microplastics in
staple foods purchased from local wet markets and super-
markets in the Philippines, including sea salt, sugar, fish
sauce and even cooked rice. Sea salt alone contained about
470 particles per kilogram.h?

Fish from the wet market, salt in the kitchen and rice on the
plate: the journey of plastic ends closer to home than we
might think, making research on microplastics personal. Re-
searchers are now testing the questions they ask in labora-
tories in Philippine coastal environments, and the answers
connect environmental pollution to the food on local tables.
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From understanding to action

Plastic doesn’t disappear when it breaks down into tiny
particles. Keeping plastic waste out of the environment can
reduce the amount that eventually reaches rivers and the
sea.

Next time you see a plastic bag or other plastic litter on the
street, pick it up if it's safe and dispose of it properly. Even
small actions can help keep plastic waste out of our water-
ways. €<
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Resources

e Explore hands-on, inquiry-based activities on microplas-
tics and microfibres, including lessons that introduce stu-
dents to scientific method and plastic-pollution research.
Watch a video on what microplastics are and how they
threaten marine ecosystems.

Learn how to sample and process water and sediment
for microplastics using methods that can be adapted for
classroom and citizen-science activities.

Explore classroom activities for investigating microplas-
tics, including their properties, sources, and movement
through the environment: Realdon G (2015) Microplastics:
small but deadly. Science in School 34.

Discover how waves, shells, and even litter reveal clues
about marine life: Ninoshka LX et al. (2026) Sandy
beaches: connecting land, ocean, and humans. Science in
School 76.

Explore the Ocean Literacy principles 1-3 in part 1 of this
article: Realdon G (2023) Practical Ocean literacy for all:
Earth science. Science in School 63.

Learn about the ocean and how it affects our lives
through engaging classroom activities: Realdon G

(2023) Practical Ocean literacy for all: ecology and explo-
ration. Science in School 64.

Three European projects show how students investigate

water and ocean issues: Turo Silanes M, Makocka J, Mar-
tirosyan M (2026) Blue Schools in practice: how European
classrooms explore water and ocean challenges. Science
in School 78.
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